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1773, was greatly Improved by Boulton's men and, with the
use of more accurate cylinders supplied by John Wilkinson,
became a good working model. The patent which had been
taken out in 1769 was prolonged from 1775-1800. The cost
of the steam engine amounted to about £13,000, and not until
1786 or 1787 were Boulton and Watt free from debt1
^In 1775 a steam engine was supplied by the firm of
Boulton and Watt to the Bloomfield colliery in Stafford- only slowly
shire.3 But Newcomen engines had been increasing in collieries. '
number since the lapse of the patent in 1733, and by 1775
there were seventy in use in collieries; by 1800 only thirty
Watt engines had been supplied for use in the coal Industry,3
and " Its adoption by the coal Industry was exceedingly
slow, and the older type predominated in the coalfields till
well into the nineteenth century."4 {t The reason, no doubt,
lay partly in the terms demanded by Boulton and Watt : but
the backwardness was largely due to the fact that the saving
of coal (the great merit of the Invention in the eyes of the
Cornish mine-owner) made little appeal to the colliery
proprietor, who was often only too glad to find a use under
the boilers for the soft, broken, unsaleable coal."5 f^As a
result of these improvements in methods of pumping water
out of the mines, shafts became much deeper and mines
larger. \ A depth of 993 feet was reached at Whitehaven,6
but the area covered by mines often remained small.7
Another reason for the slow adoption of machinery in
general by industry was that there were no machines for
making machines. (The machines were hand made, and a
great deal depended on the skill of the particular engineers
employed, and on the care with which the machines were
assembled and installed. To create a body of highly skilled
engineers was the work of a generation.J
The danger of chokedamp had always been serious, but
ix, Indust. Revol. in Eighteenth Century, p. 335, For an
account of the firm of Boulton and Watt, see E. Roll, An Early
Experiment in Indust. Organisation (1930).
2	This engine cost ^2,000 (Lord, Capital and Steam Power, p. 109).
3	J. L. and B. Hammond, Rise of Mod, Industry, p.izg »,
4	Ashton and Sykes, op. cit.t p. 39.	s Ibid., p. 40.
6	Ibid., p. 10.
7	Thirty acres at South Birtley in 1773 Is an, example.

